Abstract. The possibility of radiative generation of fermion masses from soft supersymmetry breaking chiral flavor violation is explored. Consistent models are identified and classified. Phenomenological implications for electric dipole moments and magnetic moments, as well as collider probes -in particular those relevant at the Higgs resonance -are discussed. It is shown that partial widths Γ h 0 →f f are enhanced compared with the minimal supersymmetric standard model.
INTRODUCTION
The main motivations for proposing and building the next generation(s) of hadron and lepton colliders are the discovery of the Higgs boson and the search for signals of physics beyond the Standard Model (SM). Most of the related theoretical work has focused so far on discovery strategies and on the extraction of various parameters within a given theoretical framework. These issues have been and are still extensively addressed in the framework of supersymmetry, in general, and the minimal supersymmetric standard model (MSSM), in particular [1] . Recently, it has been shown that electron colliders could efficiently probe various quantum corrections in supersymmetric models. One-loop corrections to gaugino couplings, that grow logarithmically with the scale of heavy (and kinematically unaccessible) sparticles, modify observables involving light sparticles and may be measured [2] . Hence, if supersymmetry is present at low-energies one may gain a more complete understanding of its realization in a similar manner to the knowledge gained from precision probes of quantum corrections in the electroweak theory.
Complementary measurements (in lepton flavor and energy range) of the corrections discussed above are also possible in a muon collider [3] . Here, however, we would like to consider a unique feature of the muon colliderits beam energy resolution which enables it to explore narrow resonances. In particular, an s-channel Higgs boson [4] could be produced and its properties studied. The resonant Higgs production offers an opportunity to explore quantum effects in the Higgs sector of supersymmetric models. Most studies of the Higgs resonance have focused so far (i) on distinguishing the SM Higgs boson from the light supersymmetric Higgs boson, and (ii) on extracting the properties of the heavier Higgs bosons in supersymmetric and two Higgs doublet models [5] . Here, we propose that precision measurements of a partial width Γ H→f f , along with other low-energy observables discussed below, can reveal whether the respective fermion mass is radiative [6, 7] with a corresponding "soft" (rather than tree-level) Yukawa coupling. If the Yukawa couplings are induced by supersymmetry breaking quantum effects, they would enable one to indirectly probe the supersymmetry breaking sector. We note in passing that even if there are tree-level Yukawa couplings, the quantum corrections in supersymmetric models can be possibly measurable.
We will demonstrate how radiative scenarios may arise in supersymmetric frameworks and explore their implications for fermion masses and couplings. We will show that a soft Yukawa coupling arising from supersymmetry breaking chiral flavor violation is always enhanced in comparison with the case of a tree-level coupling. In the case of the muon, however, the enhancement is constrained by the upper bound on the muon anomalous magnetic moment. Before concluding, we will suggest possible avenues for more detailed collider studies. Here, we will concentrate on the phenomenology of the light supersymmetric Higgs boson, h 0 , which may be produced in a low-energy machine ( √ s ≤ 200 − 500 GeV). Details, as well as applications involving the heavy Higgs bosons and the Higgsinos, can be found in Ref. [7] .
I MODEL BUILDING
In the absence of tree-level Yukawa couplings, chiral flavor symmetries can still be broken by trilinear terms in the scalar potential,
In this case, the chiral flavor symmetries in the fermion sector are broken at the quantum level. Gauge loops ∝ A or ∝ A ′ which dress the fermion propagator generate the fermion mass and its effective coupling to the Higgs bosons. We will return to the generation of masses and couplings below. First, however, we would like to elaborate on the possible realizations of such a framework.
The flavor symmetries of the high-energy theory can forbid certain fundamental Yukawa couplings but allow for either (i) Our results below imply A/m ∼ m q (M weak )/(1.5−3 GeV), m l (M weak )/(50− 100 MeV) for correct quark and lepton mass generation, respectively, assuming a typical sfermion mass scale m (and similarly for A ′ /m). Hence, the maximal magnitude of the trilinear parameters that can be realized consistently determines which fermion masses can be generated radiatively. Their magnitude is constrained most significantly by the requirement of a stable color and charge conserving minimum. One has the sufficient (but not necessary) constraint (for any flavor indices) |A ijk /m| < ∼ √ 3λ, where λ = λ ij + λ ik + λ jk , and similarly for A ′ /m. Models with A-type trilinear operators and with minimal (MSSM) matter content have λ = 0 at tree level and λ < 0 at one loop. 
II THE PHENOMENOLOGY
The one-loop sfermion-gaugino exchange which dresses the fermion propagator generates a finite contribution to the fermion mass. It is given by
where C f = 4/3, 0 for quarks and leptons, respectively, and m , and m λ , are all of the same order of magnitude. An effective Yukawa couplinḡ y f Hf f , which is momentum dependent, is generated by the corresponding loop diagrams.
2 When applied to the decay H → f f , it depends only on internal and external masses. Furthermore, it is simplified for a light Higgs boson 3 (m h 0 /mf , m h 0 /m λ → 0) [7] ,
